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AMENDMENTS TO THE CLAIMS: 



1. (Currently amended) A silicon dual in e rtia! s e nsOTG, including both functions of - tt 
rotation rate sensor and cm acc e l e ration sensor, who s e otructur e is mado of a (110) 
silicon chip with bulk - micromachining method, and is-in o form of parall e logram ? 
wh e r e in said -s truoturo io - fiiFthcF - oomprising an out e r framo, including a - first and - a 
s econd inner frame, - a central anchor and a plurality of connecting blocks; e ach inn e r 
frame compris e s a proof mass» which is connected to said inner frame with a plurality 
of sensing roailiont - bcnms, and said inner fram e is connected - to -s aid - outer fram e- with 
a plurality ofdriving - r e oiliont beams, or conn e ct e d to two common connection b e ams 
which are position e d at both sid e s of th e proof masses- and th e n conn e ot e d - to - said 
central - anchor with th e common r es ili e nt - b e am; said structure also oomprises - two 
sh e ets on th e front sid e and back side of said - silicon chip, and said - sh ee te ^flge 
connoctod to said outer - fram e , - said central anchor and said conn e cting blocks; 
wh e r e in said -s e nsing booms — «a akc — it - e osi e r for said— proof masses — to move 
perpendicular to the surfaoo of said silicon chip (d e fin e d a s- g axis), and said - driving 
beams tnak e -itaasior for said - inner-fram e s to move in parallel with - the surfac e of - said 
silicon chip (d e fin e d a s y - ^is); the oide s- of said inn e r frames which or e p e rp e ndicular 
to the y axis ar e driver body r whoso surface compri ses a plura l ity of long tr e nch e s - or 
slita - p e rp e ndicular to th e y - axis; - th e-s urfaoc of e ach s aid - shoot corresponding to each 
said - driv e r - body compris e s two - s e ts of strip e e l e ctrodes which a r e i nterpos e d to -e ach 
other and in parallel to said long tr e nohoo or slits, and th e r e of being formed two-sets 
of driving capacitor s with - the corresponding surfac e of - tho driver body; th e surfac e- of 
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each said sh ee t corresponding to e ach paid proof - mass is e l e ctroplated with - a metal 
thin - film - olootrodo, - which form-sensing capacitor with tho ouFfac e of said proof - mas s^ 
when-an oscillating signal - with - prop e r phas e impos e d - on each said - driving capacitors 
will g e nerat e an el e ctrostatic forco to - moke said - first inn e r fram e and said second 
inn e r - frame to movo - in - opposite - dir e ction along th e y axis, and also mov e proof - mass 
in - thc - opposit e dir e ction along th e y » axis > if thcro - i s- a rotation rat e Qalong - tho x cutis, 
it wiH - g e noratos a Coriolis force - to mak e said proof masses to mov e in th e opposit e 
direction of th e z - axis; if an accel e ration io input along th e % axis, tho spooifio force 
will mov e said ptoof - mass e s - with the same dir e ction; wh e n - said proof mass e s - mov e 
or oscillat e yth e- capaoitanoo of tho sensing capacitor will ohango - due to tho chango of 
tho capacitor's distanc e ; h e nc e th e moving distance can be obtain e d by xnoacuring tho 
chang e of capacitance; as tho rotation rat e outputs - an alternating signal - and 
ooooleration outputs a dir e ct signal, th e y can bo separat e d with signal - prooossing. 
A silicon dual inertial sensor having a structure made of a (1 10> silicon chip witlia 
bulk-micromachining method in a form of a parallelogram, said structure comprising: 
an outer frame: 
a central anchor; 
a plurality of connecting blocks; 

a first inner frame and a second inner frame each having a plurality of sensing beams 
connected to a proof-mass, and a p lurality of driving beams connected to said, outer 
frame or two common connection beams positioned at two sides of said proof-mass 
and then connected to said central anchor with a plurality of common supporting 
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beams, each side of said first or second inner frame perpendicular to a v-axis forming 
a driver body which has a plurality of long trenches or slits formed perpendicular to 
the v-axis on each surface, said v-axis being in parallel with a surface of said silicon 
chip; and 

two insulation sheets connected to said outer frame, said central anchor and said 
connecting blocks, said insulation sheets being positioned respectively on a front side 
and a back side of said silicon chip, each insulation sheet haying a plurality of metal 
Ihin film electrodes each being formed corresponding to a surface of a proof-mass of 
said first or second inner frame to form a sensing^c aoacitor. and a plurality of 
electrode surface areas each being formed with two sets of stripe electrodes 
corresponding to a driver body of said first or second inner frame, said two setsjrf 
stripe electrodes being interposed to each other and in parallel to_said long trenches or 
slits of the corresponding driver body to form two sets of driving capacitors: 
wherein an electrostatic force is generated to make the pro of-mass of said first inner 
frame and the proof-mass of said second inner frame move in, opp osite directions 
along said .v-axis when an oscillating signal with a proper phase is imposed on each of 
said driving capacitors, a Coriolis force is generated to make the proof-mas s of said 
first inner frame and the proof-mass of said second inner frame mo ve in opposite 
directions along a z-axis perpendicular to the surface, of said sil icon chip when a 
rotation rate exists along an x-axis in parallel with the surfac e of said silicon chip, and 
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jhe proof-mass of aaid first inner frame and the proof-mass of sa id second inner 
frame move in a same direction along said z-axis when an acc eleration exists along 
said z-axis. 

2> (Currently Amended) A silicon dual inertial sgnsor sensors as in Claim 1, wherein the 
front and back surfaces of said proof»rnass proof masses comprise a plurality of 
bumps each with an or long convex and its insulation layer to prevent stickiness 
problem between said proof-mass and said [[glass]] insulation sheets. 

3. (Currently Amended) A silicon dual inertial sensor s e nsors as in Claim 1, wherein the 
front and back surfaces of said proof-mass proof maggoa comprise a plurality of long 
recessed areas oonoave or slits parallel to any side of said proof-mass to reduce [[the]] 
air resistance when said proof-mass vibrates vibrat e along the z-axis. 

4. (Currently Amended) A silicon dual inertial sensor so n s o ga as in Claim 1, wherein the 
surfaces of said outer frame, said connecting blocks block or said central anchor 
comprise at least a conoav e r whogo corr e sponding glass ohcet is e l e ctroplated with - a 
metet-thin film el e ctrod e? recessed area, and a corresponding metal thin film electrode 
is electroplated on said insulation sheets to form a temperature sensing capacitor* 
boonuoe its location is not affect e d by inortial r- forc e , and its papacitanCO is only 
affected by temperatur e , said capacitor can bo usod to comp e nsate the off e ot - of 
t e mp e ratur e- on -s aid dual in e rtial s e nsors . 

5. (Currently Amended) A silicon dual inertial sensor s ensors as in Claim 2, wherein the 
front and back surfaces of said proof-mass comprise a plurality of long recessed areas 
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concav e or slits parallel to any side of said proof-mass to reduce [[the]] air resistance 
when said proof-mass vibrates vibrate along the z-axis. 

6. (Currently Amended) A silicon dual inertial sensor sensors as in Claim 2, wherein the 

surfaces of said outer frame, said connecting blocks block or said central anchor 
comprise at least a concave, whosc - corr e sponding glaofl ohoct - is eleotroplatod with a 
motal thin film electrode, recessed area, and a corresponding metal thin film electrode 
is electroplated on said insulation sheets to form a temperature sensing capacitor* 
because its location^ not offootcd by inertial foroo, and its capacitance io only 
aff e ct e d by temperature, -said capacitor can bo used to compensate th e e ff e ct - of 
t e mp e rature on ooid dual in e rtial s e nsors . 

7. (Currently Amended) A silicon dual inertial sensor s e nsor s as in Claim 3, wherein the 
surfaces of said outer frame, said connecting blocks block or said central anchor 
comprise at least a concav e , whos e - corresponding glass shoot io electroplat e d with - a 
metal thin fi l m oloctrodo. recessed area, and a corresponding metal thin fi lm electrode; 
is electroplated on said insulation sheets to form, a temperature sensing capacitor* 
b o e ause - its location - is not offootcd - by in e rtial force, and its - capacitanc e is only 
aff e ct e d by t e mp e rature, ooid ■ capacitor can b e us e d to componant e- thc effect of 
t e mp e rature on said dual inertial sensors . 

8. (Currently Amended) A silicon dual inertial sensor se nsora as in Claim 1 , wherein the 
front and back surfaces of said proof-mass comprise a plurality of bumps each witbLao 
or long convox and its insulation layer to prevent stickiness problem between said 
proof-mass and said ([glass]] insulation sheets; the front and back surfaces of said 
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proof-mass comprise a plurality of long recessed areas oononv e or slits parallel to any 
side of said proof-mass to reduce [[the]] air resistance when said proof-mass vibrato 
vibrates along the z-axis; and the surfaces of said outer frame, said connecting blocks 
block or said central anchor comprise at least a oononve, whos e corr e sponding glass 
shoot ifl electroplat e d with a m e tal - thin film e l e ctrod e , recessed area, and a 
corresponding metal thin film electrode is electroplated on said insulation sheets to 
form a temperature sensing capacito r; booauoo ito location is not affootod by - inertiat 
forco, and its capacitanc e is only affected by temperatur e , s aid - capacitor con b e us e d 
to componaatc-thQ-effect of t e mp e rature on aaid dual in e rtia! s e nsor s. 

9. (Currently Amended) A silicon dual inertial sensor as in Claim 1 3 wherein the surface 
of each of said insulation sheets oaid shoot corresponding to each of said proof-mass 
comprises a metal thin film sensing electrode and a metal thin film electrode for a 
gyroscope feedback driver. 

10. (Currently Amended) A - ailicon - dual in e rtial - oonsoro, including both functions -of - - a 
rotation rat e- sensor and an - acceleration s e nsor, who s o fl teuotur e is made of a 
conductiv e material, whoroin said - structure - is further comprising an outer fram e; 
including at loast an ooc e l e rom e t e r, an anchor and a plurality of conn e cting blocks ? 
each aoooloromet e r compris e s - an innor frame and an proof mass, which is conneot e d 
to -s aid inn e r frame-wkh a plurality of s e nsing resilient beam$ r and oaid inner fram e- is 
oonnootcd - to s aid outor frame with a plurality of driving r e sili e nt bcama, or conn e ct e d 
to two common conn e ction b e ams, which are position e d at both sides of tho proof 
m asses - ond th e n connootod to said c e ntral anchor with th e common rosiliont beam ; 
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grid structur e also compris e s two shoots on the front aid e and back sido - of - srid silicon 
chip, and said sh e ets qtq oonnootod to said outeT frame, arid anchors and - s aid 
conn e cting - blocks; wherein said sensing b e am makos 4 t - cosier for said proof mass to 
move perp e ndicular to the surfaco - of said s ilicon chip (defined as z axis), and orid 
driving b e ams mokes it easier fog - srid inn e r frame to move in parall e l with the surfaoo 
of said silicon chip (d e fin e d as y - axis); the sid e s of said inner fram e which - ar e 
p e rp e ndicular to the -y - axis arc driv e r body, whos e surface comprises a plurality - of 
long concav e or s l its perp e ndicular to - th e y - axis; the surface of each said shoot 
corresponding to caoh said driv e r body - oompris e s two s e ts - of stripe el e ctrod e s - whic h 
are int e rposed to oaoh - other and in parallol to said long trenches or slits, and th e r ee f 
b e ing form e d two s e ts of driving capacitors - with th e- corresponding surface of the 
driv e r body; when on oscillating signal with prop e r pha s e impos e d on oaoh srid 
driving capacitors will gen e rat e- a -e lootrostotio forco to moke said first inner frame and 
srid second inner framc4o - mov e in oppo s ite dir e ction along the y- axis, and also movo 
proof - masses in th e opposit e direction along the y - axis, if th e r e is a rotation rat e - Q - 
a l ong the x axis, it will generates a Coriolis force to make said proof masses to movo 
in the opposite direction of th e g - axis; if an acceleration is input along the a axis r *h e 
s pecifio force will movo said proofrmasoos with tho same direction; when arid proof - 
mass move-or oscillat e , the said - aooolcrom e tors output - signals; - as the rotation rato 
outputs an - alternating signal, and acceleration outputs -a direct-signal, th e y can - b e 
s eparated with signal processing. 
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A dual inertia! sensor having a structure made of a conductive material, said structure 

comprising: 

an outer frame; 

a central anchor: 

a plurality of connecting blocks; 

a first accelerometer and a second accelerometer each comprising an inner frame 
having a plurality_of sensing beams connected to a proof-mass, and a plurality of 
driving beams connected to said outer fra me, or two common connection, beams 
positioned at two sides of said proof-mass and then connected to sa id central anchor 
with a plurality^ of common supporting beams, each side of said inner frame 
perpendicular to a v-axis forming a driver body which has a plurality of long trenches 
or slits formed peTpendicular to the v-axis on each surface, said v-axis being in 
parallel with a surface of said conductive material: and 

two insulation sheets connected to said outer frame, said central ancho r and said 
connecting blocks, said insti1ation_shcets being positioned respective ly on a front side 
and aback side of said conductive material, each insu lation sheet having a plurality_of 
electrode surface areas each being formed with two sets of str ipe electrodes 
corresponding to a driver body of said inner fram e, said two sets of stripe electrodes 
being interposed to each other and in parallel to said long trenches or slits of the 
corresponding driver body to form two sets of driving capacitors; 
wherein an electrostatic force is generated to make the proof-mass o f said.-fi.rst 
accelerometer and the proof-mass of said second accelerometer _m ove in opposite 

23 

PAGE 23/31 1 RCVD AT 12128/2004 11:14:22 AM [Eastern Standard Time]' SVR:USPT0*FXRF-1/3* DM9306 ■ CSID:4088677437 ' DURATION (mm-ss):07-36 



Copied from 09699490 on 02/23/2005 



- DEC -28-2004 08:18 FROM : JASON 2 LIN 4088677437 TO:USPTO P.024'031 

Serial Nr.: 10/699,490 03222-URS 
Art Unit: 2856 

directions along said y-axis when an oscillating signal with a proper ph ase is imposed 
on each of said driving capacitors, a Coriolis force is generated to m ake the proof- 
mass of said first accelcrometer and the proof-mass of said second accelerometer 
move in opposite directions along a z-axis perpendicular to the s urface of said 
conductive material when a rotation rate exists along an x-axis in parallel with_the 
surface of said conductive material, and the proof-mass of said first acc elcrometer and 
the proof-mass of said second accelerometer move in a same direction al ong said z* 
axis when an acceleration exists along said z-axis. 

11. (Currently Amended) A s&ieea dual inertial sensor s e nsors a$ in Claim 10, wherein 
said structure is made of a (110) silicon chip with bulk-micromachining feulk- 
micromaohinging methods , and which is in a shape of a parallelogram. 

12. (Currently Amended) A s&eea dual inertial sensor s e nsors as in Claim 10, wherein 
the front and back surfaces of said proof-mass comprise a plurality of bumps or - 4ong 
conv e x and - te each with an insulation layer to prevent stickiness problem between 
said proof-mass and said [[glass]] insulation sheets. 

13. (Currently Amended) A silicon dual inertial sensor sensors as in Claim 10, wherein 
the front and back surfaces of said proof-mass comprise a plurality of long recessed 
areas concave or slits parallel to any side of said proof-mass to reduce [[the]] air 
resistance when said proof-mass vibrates vibrat e along the z-axis. 

14. (Currently Amended) A s ilicon dual inertial sensor s ensors as in Claim 10, wherein 
the surfaces of said outer frame, said connecting blocks Week or said central anchor 
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comprise at least a temperature senso r y- becau s c - its location is pot aff e cted by - in e rtial 
forc e r and its output io only affected by temperature, said temperature sensor can - be 
u se d to compen s at e th e e ff e ct of t e mp e ratur e- on said dual incrtiol oensoro . 

1.5. (Currently Amended) A sitio e a dual inertial sensor s e nsors as in Claim 12, wherein 
the front and back surfaces of said proof-mass comprise a plurality of long recessed 
areas oonoavc or slits parallel to any side of said proof-mass to reduce [[the]] air 
resistance when said proof-mass vibrates vibrate along the z-axis. 

16. (Currently Amended) A silicon dual inertial sensor sensors as in Claim 12, wherein 
the surfaces of said outer frame, said connecting blocks block or said central anchor 
comprise at least a temperature sensor ; bocauoo ito location is not affected by inertial 
forc e , and its output is only affoctod by temp e rature, said tomporoairc-sensor can - b e 
us e d - to - oomponaato ihe -e ff e ct of t e mp e rature on scud dual in e rtial s e nsor s. 

17. (Currently Amended) A silicon dual inertial sensor sensors as in Claim 13, wherein 
the surfaces of said outer frame, said connecting blocks block or said central anchor 
comprise at least a concav e , whoso corrooponding glass shoot io electroplat e d vviih - a 
metal thin film e l e ctrod e recessed area, and a corresponding metal thin film electrode 
is electroplated on said insulation sheets to form a temperature sensing capacitor* 
b e caus e its location is - not affoctod by inertial force, and its - capacitanoo is only 
affootod by temp e rature, said - oapaoitor can b e used to compensate the effect" of 
t e mp e ratur e on said - dual incrtiol se nsor s. 

18. (Currently Amended) A silicon dual inertial sensor s e nsors as in Claim 10, wherein 
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the front and back surfaces of said proof-mass comprise a plurality of bumps each 
with an or long eenv e x and its insulation layer to prevent stickiness problem between 
said proof-mass and said [[glass]] insulation sheets; the front and back surfaces of 
$aid proof-mass comprise a plurality of long recessed areas ooncav e or slits parallel to 
any side of said proof-mass to reduce [[the]] air resistance when said proof-mass 
vibrates vibrato along the z-axis; and the surfaces of said outer frame, said connecting 
blocks block or said central anchor comprise at least a concave, whosc - ooFrooponding 
glnoa shoot is olootroplatod with o m e tal thin film e l e ctrod e , recessed area, and a 
corresponding metal thin film electrode is electroplated on said insulation sheets to 
form a temperature sensing capacito r; - b e cau se its - location is - not - affcoted by inortial 
foroo, and - its - capatitanc e is only - aff e ct e d by t e mp e ratur e , said capacitor can - boused 
to comp e nsat e th e e ff e ot - of - tcmpemturo on oaid dual inortial floruors . 
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